X-ray diffraction with synchrotron radiation has been used for the first time to study chemical 
Introduction
Zinc oxide is a wide-band-gap semiconductor and has many industrial applications [1, 2] .
Recently ZnO-based solid solutions with transition metal oxides have gained substantial interest as promising magnetic semiconductors [2] . At ambient pressure ZnO has hexagonal wurtzite structure (P6 3 mc) that transforms into rock salt one (Fm3m) at pressures above 6 GPa [3, 4] . High-pressure phase of ZnO is kinetically stable only above 2 GPa and cannot be quenched down to ambient conditions [4] . Very recently, metastable Me . However, no information on chemical interaction and phase relations in the system at high pressures and temperatures can be found in the literature. In the present work we have performed the first in situ study of the binary MnO-ZnO system at high pressure and temperatures using X-ray diffraction with synchrotron radiation.
Experimental
High-purity powders of wurtzite ZnO (Alfa Aesar, 99.99%, 325 mesh) and rock salt MnO (Alfa Aesar, 99.99%, 325 mesh) have been used as starting materials. The MnO-ZnO mixtures of various compositions (0, 30, 50 and 70 mol% ZnO) were thoroughly ground in a mortar, compressed into disks and placed into capsules of high-purity hexagonal graphite-like boron nitride (hBN).
High-pressure experiments have been performed using MAX80 multianvil X-ray system at beamline F2.1, DORIS III (HASYLAB-DESY). The experimental details and high-pressure setup have been described elsewhere [7, 8] . Energy-dispersive X-ray diffraction patterns were collected on a Canberra solid state Ge-detector with fixed Bragg angle 2θ = 9.073(1)° using a white beam collimated down to 100×100 µm 2 . The detector was calibrated using the K α and K β fluorescence lines of Rb, Mo, Ag, Ba, and Tb.
The sample temperature was measured by a Pt10%Rh-Pt thermocouple. The correction for the pressure effect on the thermocouple emf was made using the data of Getting and Kennedy [9] extrapolated to 5 GPa. The temperature in the high-pressure cell was controlled by a Eurotherm PID regulator within ±3 K. Pressure at various temperatures were evaluated from the lattice parameters of highly ordered (P 3 = 0.98±0.02) 1 hBN using its thermoelastic equation of state [7] . With the temperature growth up to 1600 K, the pressure increase in the central part of the cell did not exceed 0.2 GPa.
The samples were compressed to the required pressure at ambient temperature, and then diffraction patterns were collected in the "autosequence" mode at a linear heating with a rate of 10 K/min. With the storage ring operating at 4.44 GeV and 120±30 mA, the time of data collection for each pattern was 60 s.
Results and discussion
At 4.8 GPa and temperatures below 730 K only reflections of pristine oxides (w-ZnO and rs-MnO) are observed in the diffraction patterns. Appearance of new reflections corresponding to the rs-Mn 1-x Zn x O solid solutions has been observed at temperatures starting from ~735 K (see Table 1 ). Regardless of the stoichiometry, the lattice parameters of the forming solid solutions are very different from the lattice parameter of pristine rs-MnO (Table 2) Table 1 ), and finally only reflections of rock salt MnZO phase remain in the diffraction patterns (Fig. 1) respectively, but dp/dT slopes for their melting curves are not known. In the case of rs-Mn 0.5 Zn 0.5 O, at 4.7±0.2 ГПа we observed the complete melting at 1643±20 K. Temperature range (K) 800-1500 943-1500 1043-1500 1243-1500 - 
